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Figure S1. '"H-NMR (400 MHz, Acetone-ds) spectrum of emmolic acid (1).
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Figure S2. '"H-NMR (400 MHz, Methanol-ds) spectrum of alphitolic acid (2).
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Figure S3. '"H-NMR (400 MHz, Acetone-ds) spectrum of trans-coumaroyl alphitolic acid (3).
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Figure S4. 'TH-NMR (400 MHz, Acetone-ds) spectrum of cis-coumaroyl alphitolic acid (4).
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Figure S5. 'H-NMR (400 MHz, DMSO-ds) spectrum of betulinic acid (5).
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Figure S6. '"H-NMR (400 MHz, Acetone-ds) spectrum of emmolic acid acetate (6).
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Table S1.-NMR (400 MHz, Acetone-ds) data for (1).

Pos ou, Mult(JinHz) &c* COSY HMBC
1 2.30, s 65.9 2,3,50910,25
2 176.7
3 391, s 83.6 2,4,23
4 48.9
5 1.59, m 56.3 6
6 1.35,147, m 233 57
7 1.30, m 34.0 6
8 41.6
9 1.52, m 48.8 11
10 43.1
11 1.55,0.92, m 255 9,12
12 1.46, m 235 11,13
13 2.20, m 382 12,18
14 429
15 1.42,1.10, m 29.9 16
16 1.80, 1.33, m 30.3 15 28
17
18 1.53, m 489 13,19 28
19 3.03, m 47.0 18,21
20 150.6
21 1.81,142, m 36.7 22
22 1.36, m 38.8 21
23 1.07, s 30.3 3,4,5,24
24 091s 18.7 4,5,23
25 1.11,s 17.8 1,9,10
26 0.96, s 16.2 89 14
27 0.97, s 14.2 8, 13,14, 15
28 177.6
29 4.71,s,4.58, s 110.1 19, 30
30 1.69, s 19.4 19, 20, 29

* assignments supported by HSQC and HMBC experiments.

S4 of 513
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Table S2.-NMR (400 MHz, MeOH-ds) data for (2).

Pos ou, Mult(JinHz) 6c* COSY HMBC

1 1.99,0.84, m 48.3 2 2,3,5,10
2 3.62, m 69.7 1,3

3 2.89, d (9.4) 84.3 2 2,4,23,24
4 405

5 0.81, m 56.7 6

6 145 m=e 19.1 5,7

7 142, m> 353 6

8 420

9 1.37, m 52.0 11

10 39.4

11 1.46,1.31, m 22.0 9,12
12 1.70, 1.10, m 26.7 11,13,18

13 2.31, m 39.5 12

14 43.4

15 1.20 30.8 16

16 224,142, m 33.2 15

17 57.4

18 1.63, m 50.3 13,19

19 3.02, m 48.4 18, 21

20 151.8

21 1.95,1.40, m 31.6 19, 22

22 228, m 34.7 21

23 0.99, s 29.1 3,4,5,24
24 0.78, s 17.1 3,4,5,23
25 092, s 17.8 1,5910
26 0.97, s 16.5 7,8,9, 14
27 1.01, s 14.9 8, 13,14, 15
28 179.7

29 4.72,4.60, s 110.2 19, 30
30 1.70, s 19.4 19, 20, 29

* assignments supported by HSQC and HMBC experiments; ? overlapping signals.
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Table S3.-NMR (400 MHz, Acetone-ds) data for (3).

Pos & Mult (J in Hz) 8* COSY HMBC
1 1.92,0.90, m 402 2
2 4.88,ddd (11.2,10.0,44) 726 1,3 1
3 3.10, dd (10.0, 5.7) 786 2 1,2,23,24
4 445
5 0.83, m 550 6
6 1325121, m 211 5,7
7 135¢m 34.1 6
8 414
9 1512 m 489 11

10 43.0

11 1.60, 0.98, m 253 9,12

12 1502 m 248 11,13

13 222, m 378 12,18

14 4238

15 1.42,1.10, m 296 16

16 1.80¢,1.315 m 304 15

17 57.3

18 1.35¢m 500 13,19

19 2.94, m 470 18,21

20 150.6

21 1.81¢,1.42, m 36.6 22

22 1.34, m 340 21

23 0.95, s 29.0

24 0.74, s 17.2

25 0.94, s 147

26 0.87,s 16.0

27 0.90, s 17.3

28 177.6

29 468, s 454, s 110.1

30 1.64, s 19.3

1 166.8

2 7.52¢ 1445 1

3 6.31, d (16.0) 115.5 1,4
4 125.6

5 7.51< d (8.3) 130.5 3,7,9
6 6.80, d (8.3) 116.3 478
7' 160.0

8 6.80, d (8.3) 1163 46,7
9 7.51< d (8.3) 130.5 3,57

* assignments supported by HSQC and HMBC experiments; *-¢ overlapping signals.

S6 of 513
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Table S4.-NMR (400 MHz, Acetone-ds) data for (4).

Pos  ou, Mult (J in Hz) 8* COSY HMBC
1 1.92,0.90, m 404 2

2 4.88,ddd (11.1,10.0,42) 725 1,3 1

3 3.12,dd (10.0, 5.7) 789 2 1,2,23,24
4 44.0

5 0.83, m 540 6

6 1325121, m 210 5,7

7 135¢m 31 6

8 412

9 1515 m 487 11

10 43.0

11 1.60, 0.98, m 253 9,12

12 1502 m 246 11,13

13 223, m 378 12,18

14 4238

15 1.42,1.10, m 296 16

16 1.80¢,1.315 m 304 15

17 57.2

18 1.35¢m 50.0 13,19

19 2.90, m 470 18,21

20 150.5

21 1.81¢,1.42, m 36.6 22

22 1.34, m 340 21

23 0.93, s 28.0

24 0.78, s 17.1

25 0.96, s 144

26 0.87,s 15.9

27 0.90, s 17.3

28 177.2

29 471,s 457, s 110.1

30 1.60, s 19.3

1 166.8

2 6.83¢ 1445 1
3 5.77,d (12.9) 115.5 1,4
4 125.6

5 7.79,d (8.3) 130.7 3,7,9
6 6.83¢ d (8.3) 116.4 478
7' 160.0

8 6.83¢ d (8.3) 116.4 46,7
9 7.79,d (8.3) 130.7 3,57

* assignments supported by HSQC and HMBC experiments; *-¢ overlapping signals.

S7 of 513
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Table S5.-NMR (400 MHz, DMSO-de) data for (5).

Pos &u, Mult (JinHz) oc* COSY

1 1.89, 0.95, m 48.3 2

2 2.25,2.09, m 39.7 1,3

3 297, m 77.3 2

4 39.7

5 0.80, m 55.9 6

6 1.43, ma 18.9 57

7 142, ma 36.0 6

8 41.7

9 1.40, m 52.5 11
10 39.4

11 1.40, 1.38, m 22.0 9,12
12 1.65,1.08, m 25,5 11,13,18
13 2.36, m 39.9 12
14 42.0

15 1.20 30.8 16
16 224,142, m 33.2 15
17 57.4

18 1.63, m 50.3 13,19
19 3.02, m 48.4 18, 21
20 151.8

21 1.95,1.40, m 31.6 19, 22
22 2.28, m 34.7 21
23 0.77, s 29.1

24 0.66, s 17.0

25 0.87, s 17.7

26 0.87,s 16.1

27 0.93, s 14.6

28 179.5

29 4.69,4.57, s 110.0

30 1.65, s 19.4

* assignments supported by HSQC and HMBC experiments; ? overlapping signals.

S8 of 513
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Table S6.-NMR (400 MHz, Acetone-ds) data for (6).

Pos ou, Mult(JinHz) &c* COSY HMBC

1 2.58, s 62.7 2,3,50910,25
2 174.3

3 512, s 84.8 1,2,4,23
4 49.2

5 1.62, m 56.5 6

6 1.33,1.45, m 233 57

7 1.30, m 34.0 6

8 41.6

9 1.52, m 48.8 11

10 429

11 1.55,0.92, m 255 9,12

12 1.46, m 234 11,13

13 219, m 382 12,18

14 429

15 1.42,1.10, m 29.9 16

16 1.80, 1.33, m 30.5 15 28

17

18 1.53, m 489 13,19 28

19 294, m 47.0 18,21

20 150.5

21 1.81,142, m 36.7 22

22 1.36, m 38.8 21

23 1.20, s 29.9 3,4,5,24
24 1.10, s 17.5 4,5,23
25 0.88, s 19.1 1,9,10
26 1.00, s 16.5 89 14
27 0.99, s 14.9 8, 13,14, 15
28 177.6

29 4.71,s,4.58, s 110.1 19, 30
30 1.64, s 19.4 19, 20, 29
31 2.04, s 19.9 32

32 169.6

* assignments supported by HSQC and HMBC experiments.
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Table S7. Statistical analysis of differences in ICso values of compounds 1-6 and the control NSAIDs
derived from Table 1 using the Student-Newman-Keuls Multiple Comparison Test.

Compaired Pair Significant? p <0.05? Summary
Nitric Oxide (1 = 8)
3 vs. Ibuprofen Yes o
3 vs. Diclophenac Yes e
3vs. 1 No ns
3vs.2 No ns
3vs. 6 No ns
3vs.5 No ns
3vs. 4 No ns
4 vs. Ibuprofen Yes ax
4 vs. Diclophenac Yes sk
4vs.1 No ns
4vs.2 No ns
4vs. 6 No ns
4vs.5 No ns
5 vs. Ibuprofen Yes ax
5 vs. Diclophenac Yes sk
5vs. 1 No ns
5vs.2 No ns
5vs. 6 No ns
6 vs. Ibuprofen Yes x
6 vs. Diclophenac Yes ax
6vs. 1 No ns
6vs. 2 No ns
2 vs. Ibuprofen Yes x
2 vs. Diclophenac Yes x
2vs. 1 No ns
1 vs. Ibuprofen No ns
1 vs. Diclophenac No ns
Diclophenac vs. Ibuprofen Yes e
TNF-a (n=3)
4 vs. Ibuprofen Yes ax
4 vs. Diclophenac No ns
4vs. 6 No ns
4vs. 1 No ns
4vs.5 No ns
4vs.2 No ns
4vs.3 No ns
3 vs. Ibuprofen Yes ek
3 vs. Diclophenac No ns
3vs. 6 No ns
3vs. 1 No ns
3vs.5 No ns
3vs.2 No ns
2 vs. Ibuprofen Yes o
2 vs. Diclophenac No ns
2vs. 6 No ns
2vs. 1 No ns
2vs.5 No ns
5 vs. Ibuprofen Yes ax
5 vs. Diclophenac No ns
5vs. 6 No ns
5vs. 1 No ns
1 vs. Ibuprofen No ns
1 vs. Diclophenac No ns
1vs. 6 No ns
6 vs. Ibuprofen No ns
6 vs. Diclophenac No ns

Diclophenac vs. Ibuprofen No ns
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Single Mass Analysis

Tolerance = 100.0 PPM / DBE: min = 0.0, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Odd and Even Electron lons

1 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:28-32 H:40-50 0:0-5

3003fr2 in MeOH

20141201_3003fr2 114 (2.029) Cm (111:121) 1: TOF MS ES+
5.26e+004
10 487.3427
509.3247
%
488.3474
510.3286 525.3168
4633044 2693398 477.3820 4g1.2067 4953435 497 3244 511,320 523:309 | 5313066
I A L [ . Lol ! \\l L ) y
L S L AL L L I AL AL AL L I AL AL B L AL AL R B AL R LS AL LA N AL L4
470.0 480.0 490.0 500.0 510.0 520.0 530.0

Minimum: 0.0
Maximum: 5.0 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
487.3427 487.3424 0.3 0.6 7.5 257.4 0.0 C30 H47 Q5

Figure S7. HRMS spectrum for emmolic acid (1).

Tolerance = 100.0 PPM / DBE: min =0.0, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons

3 formula(e) evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:28-32 H:40-50 0:0-5

3003fr5 in MeOH

20141201_3003fr5 51 (0.914) Cm (48:51) 1: TOF MS ES+
4.33e+002
100= 481.2634
] 4733642 474.0578
1 473.0512
% 4750544 4763120
b 482.2572
480.2346
4 477.4539 479.4326 482.4146
] 471.3568 471.8291 475.2768 ‘ 478.3153 4816050 | [482.4760
[ " " i N A N T IURIRIR N [ A | Ill.l“.JJl] As.h.le“‘ AP
LA RN RS AR WA RN LARAS LRSS R LA AR RN A L A LN LA LAY LML LAY RAARE ALY AR RERSY RRaRE RRRAR LU
471.0 472.0 473.0 474.0 475.0 476.0 477.0 478.0 479.0 480.0 481.0 482.0 483.0
Minimum: 0.0
Maximum: 5.0 100.0 50.0
Mass Calc. Mass mDa PEM DBE i=-FIT i-FIT (Norm) Formula
473.3642 473.3631 1.1 2.3 6.5 121.7 0.6 C30 H49 04

Figure S8. HRMS spectrum for alphitolic acid (2).
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Single Mass Analysis

Tolerance = 100.0 PPM [/ DBE: min = 0.0, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

1 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:

C: 3740 H:52-56 0O:4-7 Na:0-1

3003fr8 in MeOH

20141201_3003fr8 162 (2.862) Cm (160:169) 1: TOF MS ES+

1.86e+004
10 641.3820

o 642.3899

625.3968 643.3978

6294790 6314920 §34.8833 647.4951 6495063  §55.4681

| ) 639.3808 || | - 657.5035 661.4807
T T T f T T T T T T T T I T T
625.0 630.0 635.0 640.0 645.0 650.0
Minimum: 0.0
Maximum: 5.0 100.0 50.0
Mass Calc. Mass mDa PPM DEE i-FIT i=FIT (Norm) Formula
641.3820 641.3818 0.2 0.3 12.5 121.5 0.0 €39 H54 06 Na

Figure S9. HRMS spectrum for trans-coumaroyl alphitolic acid (3).

Single Mass Analysis

Tolerance = 100.0 PPM / DBE: min = 0.0, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

1 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:37-40 H:52-56 0:4-7 Na:0-1

3003fr9 in MeOH

20141201_3003fr9 74 (1.320) Cm (71:76) 1: TOF MS ES+
5.03e+003
10 641.3815
642.3958
%
643.4066
629.4835 633.1678 ¢34 1658

s 34,163 639.3078 | 544.4208 650.1996 651.1986 657.5251  659.5430 s

630.0 6325 6350  637.5 6400 6425 6450 6475 6500 6525 6550 6505  660.0
Minimum: 0.0
Maximum: 5.0 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
641.3815  641.3818 -0.3 -0.5 12.5 85.4 0.0 €39 H54 06 Na

Figure §10. HRMS spectrum for cis-coumaroyl alphitolic acid (4).
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Single Mass Analysis

Tolerance = 100.0 PPM / DBE: min = 0.0, max = 50.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

6 formula(e) evaluated with 4 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:28-32 H:40-50 0:0-5 Na:0-1

3003fr10 in MeOH

20141201_3003fr10 121 (2.149) Cm (114:131) 1: TOF MS ES+
5.27e+003

10 479.3514

479.2384
R AT8A3T6 470 c4nq V788138 475 gn3 | 470.5536 479.7498 4709793 .
478.00 478 25 478 50 478 75 479.00 47925 47950 47975 480.00 48025
Minimum: 0.0
Maximum: 5.0 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Morm) Formula
479.3514  479.3501 1.3 2.7 6.5 98.3 0.9 C30 H48 03 Na
Figure S11. HRMS spectrum for betulinic acid (5).
Single Mass Analysis .
Tolerance = 50.0 mDa / DBE: min =-~1.5, max = 50.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
8 formula(e) evaluated with 1 results within limits (up to 60 closest results for each mass)
Elements Used:
C:30-32 H:47-48 0:0-8 Na:0-2
20160907_RItesh_alphiacetate 96 (1.701)
1: TOF MS ES+ !
1.23e+005
100~ 551.3341
% 552.3401
553.3453
| §35.3385 543.3503 5463795 ( 559.1488 565.9202 20722 5733182 57,3700 53“29;‘32
O LT R T I SR T T S U A e A R VA AL TR L R LR TS T L
535.0 540,0 545.0 550.0 555.0 5500 = 585.0 570.0 575.0 580.0
Minimum: -1.5
Maximum: 50.0 15.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
551.3341 551.3349 -0.8 -1.5 §.5 223.3 0.0 C32 H48 06 Na

Figure S12. HRMS spectrum for emmolic acid acetate (6).



